SUMMARY Clinical and neuropathological investigations are presented of the "W" family in which there is a dominant inheritance of slowly progressive cerebellar ataxia and dementia. The disease is of insidious onset and its average duration more than 4 years. Pathological findings included amyloid deposition in cerebellar and cerebral tissue; vascular amyloid in one case; and spongiform encephalopathy and astrocytic hyperplasia typical of Creutzfeldt-Jakob disease. Neuritic plaques of the senile (Alzheimer) type were present to a lesser extent. This study confirms the familial association between cerebral amyloidosis and spongiform encephalopathy. 
Progressive neurological disorders with dementia known to have an hereditary basis include
Alzheimer's disease particularly in its atypical formsl 2 and Creutzfeldt-Jakob disease (CJD).3 In an analysis of many families with CJD it was estimated4 that more than 15 % of cases occurred within families in which two or more members were affected. Since CJD has been transmitted by intracerebral inoculation into susceptible animals5 the relationship between heredity and infectivity poses considerable problems.
In this paper we present the clinical histories and neuropathological findings in four members of the "W" family of which 23 members in seven generations ( fig 1) were affected by a progressive neurological disease usually with dementia. The family's origins are in Bedfordshire, England and seven generations were traced back to 1791 by Cameron the pedigree of Rosenthal et al. 7 In 1972 he began to have difficulty in remembering. In 1973 examination showed little abnormality except brisk reflexes with flexor plantar responses and psychometric testing revealed generalised intellectual impairment. The EEG record was described as "poorly organised". Examination of cerebrospinal fluid and haematological investigations gave normal results. Air encephalography showed enlarged ventricles particularly of the frontal horns. Intellectual functions deteriorated and he died in 1975. Postmortem examination showed terminal pneumonia and it was noted that the cardiovascular system was virtually free of atheroma. The brain and spinal cord were received at the National Hospital after fixation.
Case 2 JJ. Female,born 1920. Fifth generation, III-38 in the pedigree of Rosenthal et al.7 Until 1970 this patient was well except for a right-sided below-knee amputation for osteomyelitis at age 9 . At the age of 50 yr she began to experience difficulty in walking and within 2 years was admitted to hospital unable to get out of bed or walk without assistance. She was severely depressed and withdrawn, forgetful and confused, neglectful of personal hygiene and doubly incontinent. On examination she was demented with slurring of speech, a flaccid hemiparesis and hypotonia of both arms. By 1973 she was debilitated, mute, unresponsive and totally bedridden. Pupils were Amyloid deposits were also seen in white matter but were not numerous. They were not perivascular and were not argyrophilic.
In case 3 only, amyloid infiltration of vessel walls (congophilic angiopathy) was present (fig 9) with the typical staining characteristics. Intracerebral capillaries were not affected.
Neuritic plaques of the senile (Alzheimer) type were also identified but were few in number and present mainly in the hippocampus in case 3 and scattered in the cortex in case 4. These neuritic plaques were larger than the much more numerous amyloid deposits. Some had a Venous channels were engorged with blood in case 4 (in which there had been terminal cerebral sinus thrombosis). There were also occasional perivascular cuffs of lymphocytes in the brainstem. Also in case 4 (the most extensively necropsied case) vacuolated nerve cells were present in the lumbar anterior horn and sensory root ganglia showed marked hyperplasia of satellite cells and numerous nodules of Nageotte. Several small, old ischaemic infarcts were noted in the cerebellar and occipital cortex of case 3 and throughout the white matter there was marked perivascular rarefaction, changes which could be ascribed to the amyloid vascular disease. Sections of skeletal muscles (case 4, sternomastoid, deltoid) showed atrophied muscle fibres with a fascicular distribution typical of neurogenic atrophy.
Discussion
The pathological findings of neuronal degeneration, particularly affecting Purkinje cells, astrocytic hyperplasia and status spongiosus are strongly indicative of CJD in the four cases reported here. The differences in severity and distribution of status spongiosus (taking the limited histological study of case 2 into account) could be ascribed to the known variation in the manifestations of CJD2 and we consider the changes in all these cases to be indicative of that disease. The long duration of illness and the late development of intellectual deterioration are, however, untypical of CJD in which most cases have a subacute course of less than 2 years with an earlier onset of dementia.3 However in cases of CJD in whom the main pathology is cerebellar8 dementia may develop late, or even terminally.
Amyloid plaques in CJD9-"1 are closely similar to those in kuru'2 and scrapie'3 and are described as stellate cores. ' while status spongiosus was prominent. No mention of spongiform change appears in the published case descriptions of amyloid angiopathy although astrocytic glial hyperplasia has been described around neuritic plaques and in the molecular layer of the cerebellum where there was also cell loss and torpedoes.15 16 The familial cases reported by Gerstmann, Straussler and Scheinker2l and Boellaard and Schlote22 were very similar to the "W" family with amyloid, spongiform changes and astrocytic hyperplasia in association with progressive cerebellar ataxia and dementia. As in the "W" family inheritance was by a dominant mode of transmission. Although mental deficiency is known in association with familial ataxia or spastic paraplegia beginning in childhood, the family reported by Akelaitis'9 was an example showing severe dementia with ataxia. However the pathology in this family is uncertain. Families with CJD have been described in many reports.3 4 Matthews20 in a survey of the epidemiology of CJD in England and Wales did not describe any familial cases. We do not know whether or to what extent there was contact between the various branches of the "W" family.
We feel that the evidence presented in this paper strongly indicates that all the affected members of this family suffer from a form of CJD and a form of cerebral amyloidosis. It is not known whether the inherited disease is amyloidosis which has predisposed the CNS to superadded infection or whether the CJD virus itself has become incorporated into the genome of the host in linkage disequilibrium with the genes which predispose to amyloidosis.
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